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A.1 Data Sources

The section below identifies various sources of data used to support these TMDLs. Specific station
locations are identified in a table below the descriptions.

A.1.1 Heal the Bay Stream Team Water Quality Sampling

The HtB Stream Team is a citizens’ volunteer monitoring group trained by the State Surface Water
Ambient Monitoring Program (SWAMP) practitioners or CDFG, and has collected a suite of
conventional water quality data in the Malibu Creek watershed and other nearby watersheds since 1998.
Although data are collected by volunteers, the team is led by a Heal the Bay Water Quality Monitoring
Coordinator. The volunteer monitoring team adheres to established quality assurance/quality control
(QA/QC) protocols and procedures. The early years of this effort (1998 — 2002) are described in detail in
the dissertation of Luce (2003). Sampling sites were on Malibu Creek and its tributaries. They also
included potential reference sites outside of the watershed (Figure 7-1 of the TMDL report, sites with
prefix “HtB”). These include three sites on the Malibu Creek main stem: HtB-MC-1, just above the
Lagoon near the mouth of Malibu Creek, HtB-MC-15 below the confluence with Cold Creek and also
below the Tapia discharge, and HtB-MC-12, upstream of Las Virgenes Creek and upstream of the Tapia
Discharge.

Consistent with the discussion in Luce (2003), site SC-14 on Solstice Creek and LCH-18 on Lachusa
Creek were initially selected as the most appropriate comparator/reference sites for the Malibu main stem.
These sites are at similar elevation (but slightly lower stream order), and have minimal impacts due to
development. Luce also treated the Arroyo Sequit station (AS-19) as a potential reference site; however,
this site is subject to some development impacts including roads, equestrian uses, and at least one septic
system upstream of the sampling station. Therefore, it is not treated as a primary comparator/reference
site in this assessment. Similarly, Upper Cold Creek (CC-3), which has consistently good biota, was not
consistently used in our comparative analyses because of its very small drainage area and higher
elevation. However, data for CC-3 are presented for some parameters as an example of high bioscores,
low nutrient concentrations, and high physical habitat scores relative to the other sites in the Malibu
Creek Watershed.

SC-14, LCH-18, Cheseboro Creek site CH-6 and Las Virgenes Creek LV-9 (CH-6 and LV-9 drain the
Monterey/Modelo Formation) are identified as comparator/reference sites in this TMDL due to their
location with respect to minimal impacts, Monterey/Modelo Formation, and relevant coastal
characteristics. Other sites with less than five benthic macroinvertebrate samples were excluded due to
high year-to-year variability in results for some sites. The selection of comparator/reference sites is
described in more detail in Section 8.1.3 of the TMDL report.

A.1.2 Las Virgenes Municipal Water District Sampling

LVMWD has conducted sampling in Malibu Creek since 1971 in conjunction with their discharge permit.
These sites are indicated by prefix “LVMWD” on Figure 7-1 of the TMDL report. The sampling sites
focused on discharge points to the local creeks, immediate upstream background conditions, and
downstream impacts relative to the main Tapia WRF discharge on Malibu Creek and sprayfields on Las
Virgenes Creek. LVMWD monitoring has consistently addressed bacteria, general physical parameters,
and inorganic nutrients. In 2005, monitoring for heavy metals and organic compounds was added to the
routine monitoring to address the CTR.
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A.1.3 Malibu Creek Watershed Monitoring Program

The MCWMP was a multi-agency effort conducted under a Proposition 13 grant from February 2005
through February 2007 with the aim of establishing baseline water quality throughout the watershed. The
sampling sites appear without prefix on Figure 7-1 of the TMDL report (e.g., “LV1”).

A.1.4 Los Angeles County Mass Emissions Station

As part of its MS4 permit, LACDPW conducts sampling at seven mass emissions stations, one of which
is collocated with stream gage F-130, in Malibu Creek just below the confluence with Cold Creek
(coincident with HtB-MC-15 on the map). This targets wet and dry events with the intention of
estimating mass loading past the monitoring station.

A.1.5 USEPA 2010-2011 Creek and Lagoon Monitoring

As part of the effort to more fully evaluate the condition of the Creek and Lagoon, USEPA collected and
analyzed additional sampling data in winter 2010 and summer 2011. Monitoring included samples
collected for water quality, macroinvertebrate community and physical habitat, which are discussed in
this section and the next section on biological and habitat data.

A.1.6 National Park Service Monitoring

The National Park Service’s Santa Monica Mountains National Recreation Area has collected surface
water data in the watershed since August 2006 as part of its Mediterranean Coast Network program. Data
have been retrieved through March 2011 for use in this report. Sampling has occurred at multiple sites
throughout the watershed, including nine “Judgmental” sites (prefix “J”; sites where there are identified
pollution sources or ecological concerns), fixed “Sentinel” sites (prefix “S”) at long term amphibian
monitoring locations, and a large number of random sites (prefix “R”). The National Park Service sites
are labeled separately in Figure 7-2 of the TMDL report to avoid clutter.

A.1.7 Calabasas Landfill Monitoring

As described in Section 5.3 of the TMDL report, the non-discharging Calabasas Landfill is located near
Cheseboro Creek in Agoura Hills. As part of its permit requirements, the Sanitation Districts have
monitored water quality in Cheseboro Creek at a station just downstream of the Heal the Bay CH-6
station, reporting 19 samples between 1999 and 20009.

A.2 Monitoring Stations

Table A-1 presents the monitoring stations used in the TMDL analyses for the general watershed sites and
comparator/reference sites (indicated by shading in the table). This table includes the stations
identification numbers (which correspond with the TMDL report maps), location descriptions, detailed
site descriptions, and the type of data evaluated.
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Table A-1. Summary of Malibu Creek Freshwater Monitoring Stations
Location
Source Station ID Name Description Site Description WQ | Benthic | PHAB | Latitude Longitude
LVMWD LVMWD-R1F Las Virgenes | Las Virgenes Located on a lined channel . 34.144000 | -118.700000
Creek Creek, downstream | downstream of Highway 101.
of Highway 101 Surrounded by urban lands, but also
captures more undeveloped lands
from the headwaters.
LVMWD LVWMD-R2F Las Virgenes | Las Virgenes Located downstream of developed . 34.126000 | -118.707000
Creek Creek, near Lost lands just southwest of the city of
Hills Road Calabasas. Represents loading from
the developed lands along Las
Virgenes Creek as well as the
undeveloped headwaters.
LVMWD LVWMD-R3F Las Virgenes | Las Virgenes Just above the confluence with . 34.096000 | -118.718000
Creek Creek, just Stokes Creek. Station represents
upstream of Stokes | entire Las Virgenes Creek drainage,
Creek including developed lands and
undeveloped headwaters.
LVMWD LVWMD-R4D Malibu Malibu Creek at Located downstream of Tapia WRF . . . 34.043650 | -118.684880
Creek Cross Creek Rd. outfall (6290 feet downstream) near
(below Rindge the Malibu Lagoon. Station
Dam) represents conditions from nearly the
entire drainage area and is adjacent
to nearby developed lands.
LVMWD LVWMD-R3D Malibu Malibu Creek at a Located in open space just before . . 34.046217 | -118.688470
Creek point below Rindge | developed lands. This station is
Dam downstream of the Tapia WRF outfall
(5860 feet downstream) and
represents conditions in most of the
watershed.
LVMWD LVWMD-R13D | Malibu Malibu Creek at a Station is just after the confluence . . . 34.076417 | -118.702300
Creek point 100 feet with Cold Creek and 930 feed
downstream from downstream of the Tapia WRF
Discharge Serial outfall. Considers all major tributaries
No. 003 (including most of the urban land in
the watershed) and discharge points
to Malibu Creek, but is upstream of
Rindge Dam.
LVMWD LVWMD-R2D Malibu Malibu Creek at Located 150 feet downstream of the . . . 34.081050 | -118.705000
Creek Malibu Canyon Tapia WRF outfall; this station
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Location
Source Station ID Name Description Site Description WQ | Benthic | PHAB | Latitude Longitude
Road (County represents conditions immediately
Highway N1) after discharge, while also
considering upstream sources.
LVMWD LVWMD-R1U Malibu Malibu Creek Located 560 feet upstream of the . . . 34.084233 | -118.712020
Creek upstream of Tapia WRF outfall. Station is within
Discharge Serial open space, but loads represent
No. 001 at the many land uses throughout the upper
Salvation Army 90% of the watershed.
Camp bridge
(Dorothy Drive)
LVMWD LVWMD-R9U Malibu Malibu Creek at a Station is about 2500 feet upstream . . . 34.097980 | -118.721700
Creek point 100 feet of Tapia WRF outfall; on Malibu
upstream of the Creek just upstream of the
confluence of confluence with Las Virgenes Creek.
Malibu and Las Located within open space, but this
Virgenes Creeks site characterizes loads from many
land uses located upstream on
Malibu Creek and its tributaries.
LVMWD LVWMD-R7D Las Virgenes | Las Virgenes Station is located near urban . . 34.134850 | -118.706820
Creek Creek in upper development (single family
watershed residential, office space, institutional,
multifamily residential, etc.) in
Calabasas. Also drains some open
land from the headwaters of Las
Virgenes Creek.
SMC 404502920 Medea Medea Creek, near | Station is located within a small . 34.177480 | -118.767000
Creek Site Medea Creek Park | industrial area in the upper portion of
2920 Medea Creek in Ventura County.
Drainage to this station is largely
developed, with the exception of
some of the headwaters that are
open.
SMC 404503048 Lindero Lindero Creek, Located in the upper stretch of . 34.184260 | -118.790890
Canyon Site | behind Edgebrook Lindero Creek. This station is within a
3048 Place residential area with irrigated parks
and drainage to this site is residential
and parkland with some undeveloped
areas in the upper headwaters.
SMC 404505992 Medea Medea Creek, Drainage to this site, which is located . 34.156980 | -118.758800
Creek Site behind Rushing in Agoura Hills, is largely developed.
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Location
Source Station ID Name Description Site Description WQ | Benthic | PHAB | Latitude Longitude
5992 Oaks Drive Single family residential homes make
up the majority of land near the
sampling site.
SMC 404508040 Santa Cheseboro Creek, Located in Agoura Hills, this station . 34.143580 | -118.755270
Monica near Cornell Road represents drainage from Palo
watershed Comado and Cheseboro Creeks (just
unknown upstream of the confluence with
Site 8040 Medea Creek). The upper drainage is
largely undeveloped, while the lower
several miles contain residential,
commercial, transportation, and
industrial areas.
SMC 404508616 Malibu Triunfo Creek, Located between Malibou Lake and . 34.121880 | -118.792402
Creek Site downstream of Westlake Lake. This station is
8616 Miller Park located on Triunfo Creek and drains
a mix of open and developed lands.
SMC 404511406 Malibu Malibu Creek Located in open space just before . 34.049390 | -118.690000
Creek Site (upstream of developed lands. This station is
11406 Lagoon) downstream of the Tapia WRF outfall
and represents conditions in most of
the watershed.
SMC 404516516 Medea Medea Creek, east | Located near a single family . 34.129980 | -118.756480
Creek Site of Hunt Club Court | residential area in Agoura Hills, this
16516 station represents drainage from
much of Medea Creek. It includes
largely developed lands, with some
undeveloped areas in the
headwaters.
SMC 404517266 Las Virgenes | Las Virgenes At the downstream end of Las . 34.107410 | -118.711800
Creek Creek, above Virgenes Creek, this station captures
Random Site | Mulholland loads from developed and
17266 Highway undeveloped lands adjacent to Las
Virgenes Creek.
SMC 404517664 Las Virgenes | Las Virgenes Station is on a lined channel on Las . 34.149940 | -118.697600
Creek Site Creek, above Virgenes Creek near the City of
17664 Ventura Freeway Calabasas adjacent to Highway 101.
Immediately surrounded by urban
lands, but also captures more
undeveloped lands from the
headwaters.
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Location
Source Station ID Name Description Site Description WQ | Benthic | PHAB | Latitude Longitude
SMC 404522464 Las Virgenes | Las Virgenes Located downstream of developed . 34.126760 | -118.706850
Creek Site Creek, Lost Hills lands near the city of Calabasas on
22464 Road Las Virgenes Creek. Represents
loading from the developed lands as
well as the undeveloped headwaters.
MCWMP MAL Malibu Malibu Creek, Located in open space just before . . 34.046017 | -118.687833
Creek Palm Canyon Lane | developed lands. This station is
and Retreat Court downstream of the Tapia WRF outfall
(nearly 6000 feet downstream) and
represents conditions in most of the
watershed.
MCWMP Lv2 Las Virgenes | Las Virgenes Station is located downstream of . . 34.125117 | -118.708233
Creek Creek, Las developed lands just southwest of the
Virgenes Road and | city of Calabasas. Represents
Los Hills Road loading from the developed lands
along Las Virgenes Creek as well as
the undeveloped headwaters.
MCWMP LV1 Las Virgenes | Las Virgenes Near the County border on Las . . 34.168467 | -118.702583
Creek Creek, Las Virgenes Creek and just upstream of
Virgenes Road and | developed areas. This station
Thousand Oaks represents drainage from the largely
Blvd. undeveloped headwaters of Las
Virgenes Creek, including several
smaller tributaries.
MCWMP MED2 Medea Medea Creek, Near the mouth of Medea Creek, . . 34.114417 | -118.755467
Creek Cornell Road and drains a mix of developed and
Mulholland undeveloped lands (station is
Highway immediately adjacent to a single
family residential area).
MCWMP MED1 Medea Medea Creek, Station is located within a residential . . 34.169667 | -118.762700
Creek Conifer Street and area in the upper portion of Medea
Kanan Road Creek, just inside of Ventura County.
Drainage to this station is largely
developed, with the exception of
some of the headwaters that are
open.
MCWMP LIN1 Lindero Lindero Creek, Located in the middle of Lindero . 34.154367 | -118.791350
Creek Thousand Oaks Creek, just north of Highway 101, this

Blvd and Sienna
Way

station is associated with urban
development, largely residential
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Location
Source Station ID Name Description Site Description WQ | Benthic | PHAB | Latitude Longitude
areas.
MCWMP TRI Triunfo Triunfo Creek, Station is just downstream of . 34.132117 | -118.820617
Creek Lindero Canyon Westlake Lake and is located near
Road and residential areas. Overall, the station
Ridgeford Drive characterizes loads from a variety of
developed lands, many of which
drain to Westlake Lake.
MCWMP HV Hidden Hidden Valley Located on Hidden Valley Wash, . 34.141833 | -118.878967
Valley Creek | Wash, Potrero near the outlet to Lake Sherwood,
Canyon Road and this station represents drainage from
Park Vista Road mostly agriculture, residential and
open lands.
MCWMP cC Cold Creek Cold Creek, Located in the Santa Monica . 34.092222 | -118.657028
recreation area Mountains National Recreation Area.
Drains undeveloped lands and is
near the headwaters.
MCWMP LC Liberty Liberty Canyon, Located upstream on Liberty Canyon, . 34.129083 | -118.723889
Canyon upper in the middle of a developed area
and immediately downstream of
single family residential lands.
MCWMP LIN2 Lindero Lindero Creek, Located in the middle of Lindero . 34.147694 | -118.787583
Creek, near near Lindero Lake Creek near Lindero Lake, just north
dam of Highway 101, this station is
associated with urban development,
largely residential areas.
MCWMP POT Potrero Potrero Creek, Located on Potrero Creek just . 34.145056 | -118.836111
Creek near Westlake upstream of Westlake Lake.
Lake Immediately surrounded by highly
developed residential areas.
MCWMP RUS Russell Russell Creek, Station is located just downstream of . 34.145694 | -118.805806
Creek near intersection of | the confluence of Russell Creek and
Agoura Road and Russell Creek Drain, and the
Lindero Canyon Westlake Golf Course
Road
HtB Stream | HtB-MC-1 Malibu Malibu Creek at Located downstream of Tapia WRF . . . 34.042890 | -118.684220
Team Creek Cross Creek Rd. outfall (6290 feet downstream) and
most major inputs near the Malibu
Lagoon. Station represents
conditions from nearly the entire
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Location
Source Station ID Name Description Site Description WQ | Benthic | PHAB | Latitude Longitude
drainage area and is adjacent to
nearby developed lands.
HtB Stream | HtB-CC-2 Cold Creek Cold Creek at At the mouth of Cold Creek, this . . 34.079160 | -118.700540
Team Piuma Rd station captures loads from both
undeveloped lands in the headwaters
as well as residential areas closer to
the confluence with Malibu Creek.
HtB Stream | HtB-CC-3 Cold Creek Cold Creek at Near the headwaters of Cold Creek, . . 34.092010 | -118.647560
Team Stunt Rd this station drains relatively
undeveloped lands in the Santa
Monica Mountains National
Recreation Area.
HtB Stream | HtB-LV-5 Las Virgenes | Las Virgenes This station is downstream of . . 34.097240 | -118.720880
Team Creek Creek, downstream | developed areas near the mouth of
second crossing Las Virgenes Creek (area
Malibu Creek State | immediately surrounding the
Park sampling station is undeveloped).
HtB Stream | HtB-MD-7 Medea Medea Creek, Station is located downstream of . . 34.139310 | -118.759390
Team Creek Cornell at Kanan developed lands. It is after the
Rd. confluence of Palo Comada and
Cheseboro Creeks.
HtB Stream | HtB-CC-11 Cold Creek Cold Creek, middle | About halfway along the length of . . 34.089012 | -118.680471
Team of reach Cold Creek, this station drains
relatively undisturbed land, with some
single family residential areas (lot
size is greater than 0.5 acres)
upstream.
HtB Stream | HtB-MC-12 Malibu Malibu Creek at Located downstream of Rock Pool, . . . 34.096550 | -118.729690
Team Creek Malibu Creek State | this station characterizes upstream
Park just flow from all lands (developed and
downstream of undeveloped) from much of the
Rock Pool watershed. The station is located
within the Malibu Creek State Park.
HtB Stream | HtB-LV-13 Las Virgenes | Las Virgenes Station located in an urbanized area . . 34.136440 | -118.705310
Team Creek Creek, Lost Hills of City of Calabasas, surrounded by
Rd east of Malibu residential, institutional, and office
Hills Rd. space (among other developed
Apartments lands).
HtB Stream | HtB-MC-15 Malibu Malibu Creek, Located downstream of developed . . . 34.077600 | -118.701830
Team Creek downstream of areas and the Tapia WRF outfall
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Location
Source Station ID Name Description Site Description WQ | Benthic | PHAB | Latitude Longitude
Cold Creek along Malibu Canyon Road. This
station is also just upstream of the LA
County stream gauge (F-130).
HtB Stream | HtB-STC-16 Stokes Stokes Creek Located at the outlet of Stokes . . 34.095650 | -118.717191
Team Creek Outlet Creek, a tributary to Las Virgenes
Creek. This station represents largely
open lands, along with some
institutional and residential areas
closer to the sampling station.
HtB Stream | HtB-TR-17 Triunfo Triunfo Creek, Located upstream of Malibou Lake, . . 34.120730 | -118.788820
Team Creek Corner of Kanan but downstream of Westlake Lake.
Rd. at Troutdale This station drains a mix of open and
upstream of bridge | developed lands.
HtB Stream | HtB-WC-10 West West Carlisle Located upstream of Lake Sherwood . 34.116371 | -118.888882
Team Carlisle Creek and Westlake Lake, draining largely
Creek undeveloped lands.
HtB Stream | HtB-MDC-21 Medea Medea Creek, Near the mouth of Medea Creek, . 34.114550 | -118.755650
Team Creek Cornell Road and drains a mix of developed and
Mulholland undeveloped lands (station is
Highway immediately adjacent to a single
family residential area).
USEPA EPA-1 Malibu Malibu Creek Station is located approximately 1000 . 34.061667 | -118.690000
Creek downstream of feet downstream of the Rindge Dam
Rindge Dam on Malibu Creek and represents
approximately 95% of the watershed
drainage area, including all land use
categories.
USEPA EPA-2 Malibu Malibu Creek, Located downstream of the . 34.085578 | -118.713530
Creek upstream of Tapia confluence of Malibu Creek and Las
WRF Qutfall near Virgenes Creek; upstream of the
Dorothy Drive Tapia WRF outfall. Conditions are
representative of approximately 90%
of the Malibu Creek watershed.
USEPA EPA-3 Malibu Malibu Creek, Located downstream of Malibou . 34.099101 | -118.740000
Creek downstream of Lake, this station characterizes
Malibou Lake upstream flow from all lands
(developed and undeveloped) from
much of the watershed. The station is
located within the Malibu Creek State
Park.
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Location
Source Station ID Name Description Site Description WQ | Benthic | PHAB | Latitude Longitude
USEPA EPA-4 Las Virgenes | Las Virgenes At the downstream end of Las . 34.105000 | -118.706944
Creek Creek, above Virgenes Creek, this station captures
Mulholland loads from developed and
Highway undeveloped lands adjacent to Las
Virgenes Creek.
LACFCD SMC01384 Malibu LACDPW MES; Located on an unlined channel just . . 34.064170 | -118.703590
Creek Malibu Creek at upstream of Rindge Dam (and
Malibu Canyon downstream of Cold Creek). This
Road station is located in an undeveloped
area; however, it represents drainage
from much of the watershed including
both developed and undeveloped
land.
LACFCD SMC01640 Las Virgenes | Las Virgenes Station is on a lined channel on Las . 34.153020 | -118.697520
Creek Creek at Parkmoor | Virgenes Creek in the City of
Road Calabasas. Immediately surrounded
by urban lands, but also captures
more undeveloped lands from the
headwaters.
LACFCD LACo_15 Medea Medea Creek at Unlined channel located within . 34.150717 | -118.757600
Creek Thousand Oaks residential area on Medea Creek,
Blvd. and Kanan upstream of the confluence of Palo
Rd. Comado and Cheseboro Creeks.
Station drains mostly developed
lands.
LACFCD LACo_16 Las Virgenes | Las Virgenes Located on an unlined portion of Las . 34.168883 | -118.703200
Creek Creek near the Los | Virgenes Creek, near the County
Angeles County border. Drains a relatively
line undeveloped area of Ventura County.
LACFCD LACo_17 Cold Creek Cold Creek at On an unlined channel near the . 34.095117 | -118.648633
Stunt Rd. at Cold headwaters of Cold Creek, this
Creek Preserve station drains relatively undeveloped
lands in the Santa Monica Mountains
National Recreation Area.
LACFCD LACo_18 Triunfo Triunfo Creek Station located on an unlined channel . 34.114183 | -118.779167
Canyon downstream of upstream of Malibou Lake. Station
Troutdale Dr. and represents a mix of undeveloped and
nursery developed lands from upstream of
Westlake Lake and additional
drainage to Triunfo Creek, but station
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Location
Source Station ID Name Description Site Description WQ | Benthic | PHAB | Latitude Longitude
is located in a mostly developed
area.
NPS J_LCOLDCRK | Lower Cold Lower Cold Creek, | Atthe mouth of Cold Creek, this . 34.079156 | -118.700619
Creek near confluence station captures loads from both
with Malibu Creek undeveloped lands in the headwaters
as well as residential areas closer to
the confluence with Malibu Creek.
NPS J_ MALICRKL Malibu Malibu Creek Located in open space before . 34.047717 | -118.689797
Creek Lower | Lower, 2-3 stream developed lands near Malibu Lagoon.
miles from the This station is downstream of the
coast Tapia WRF outfall and represents
conditions in most of the watershed.
NPS J_ MALICRKU Malibu Malibu Creek Located downstream of Rock Pool, . 34.096386 | -118.729839
Creek Upper | Upper, near Rock this station characterizes upstream
Pool flow from all lands (developed and
undeveloped) from much of the
watershed. The station is located
within the Malibu Creek State Park.
NPS J_UCOLDCRK | Upper Cold Upper Cold Creek, | Near the headwaters of Cold Creek, . 34.090792 | -118.647407
Creek headwaters this station drains relatively
undeveloped lands in the Santa
Monica Mountains National
Recreation Area.
NPS R1_ELEANOR | Carlisle Carlisle Creek Located near single family residential . 34.126989 | -118.856610
Creek (Eleanor) development on a small tributary
(Eleanor) discharging downstream of Lake
Sherwood. Also drains undeveloped
headwater areas.
NPS R1_LIBCYN Liberty Liberty Canyon (at | Near the confluence with Las . 34.105202 | -118.712675
Canyon (at confluence) Virgenes Creek, this station
confluence) represents the full drainage from
Liberty Canyon, including both
developed and undeveloped lands.
The last several miles of the reach
are through undeveloped land in Los
Angeles County.
NPS R1_ MALICRK | Malibu Malibu Creek (Mott | Station is on Malibu Creek in the . 34.090345 | -118.720157
Creek (Mott adobe) State Park (downstream of
adobe) confluence with Las Virgenes Creek).
Located in an undeveloped area, the
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Location
Source Station ID Name Description Site Description WQ | Benthic | PHAB | Latitude Longitude
station does represent loads from
many upstream land uses, including
developed lands.
NPS R2_BULLDOG | Bulldog Bulldog Motorway Station is in open space south of . 34.095565 | -118.755014
Motorway (off Malibou Lake) Malibou Lake.
(off Malibou
Lake)
NPS R2_ Las Virgenes | Las Virgenes Station is on a lined channel on Las . 34.150208 | -118.697424
LASVIRGENES | Creek (near Creek (near City Virgenes Creek near the City of
City Hall) Hall) Calabasas adjacent to Highway 101
and near City Hall. Immediately
surrounded by urban lands, but also
captures more undeveloped lands
from the headwaters.
NPS R2_ TRIUNFO | Triunfo Triunfo Creek, Station is downstream of Westlake . 34.132284 | -118.806652
Creek downstream of Lake and is located near open areas.
Westlake Lake Overall, the station characterizes
loads from a variety of developed
lands, many of which drain to
Westlake Lake.
NPS R3_ COLDCRK | Cold Creek Cold Creek (off About two miles from headwaters of . 34.095035 | -118.653104
(off Stunt Stunt Road) Cold Creek, this station drains
Road) relatively undeveloped lands in the
Santa Monica Mountains National
Recreation Area and is just off of
Stunt Road.
NPS R3_ Malibu Malibu Creek Located downstream of Malibou . 34.102865 | -118.738448
CRAGSRD Creek (Crags Road) Lake, this station characterizes
(Crags upstream flow from all lands
Road) (developed and undeveloped) from
much of the watershed. The station is
located within the Malibu Creek State
Park.
NPS R3_ Malibu Malibu Creek (at Located in open space before . 34.051745 | -118.691979
CROSSCRK Creek (at Cross Creek) developed lands in the lower
Cross watershed near Malibu Lagoon. This
Creek) station is downstream of the Tapia
WRF outfall and represents
conditions in most of the watershed.
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Location
Source Station ID Name Description Site Description WQ | Benthic | PHAB | Latitude Longitude
NPS R3_ Lady Face Lady Face, near Located downstream of Lindero . 34.142835 | -118.764005
LADYFACE Agoura Road Creek and just upstream of the
confluence with Medea Creek in the
city of Agoura Hills. Site represents
drainage from mostly developed
lands.
NPS R3_ LIBCYN Liberty Liberty Canyon Station is located about half-way up . 34.124249 | -118.723500
Canyon (above pitfalls) the length of Liberty Canyon.
(above Immediately downstream of
pitfalls) developed lands (mostly residential);
however, upper portion of the reach
is in undeveloped lands.
NPS R3_ Malibu Malibu Creek State | Station is on Malibu Creek in the . 34.092648 | -118.722501
MALICRKSP Creek State Park (rock pool) State Park (downstream of
Park (rock confluence with Las Virgenes Creek).
pool) Located in an undeveloped area, the
station does represent loads from
many upstream land uses, including
developed lands.
NPS S_ CARLISLE Carlisle Carlisle Canyon, Located upstream of Lake Sherwood . 34.117592 | -118.887488
Canyon over 3 miles from and Westlake Lake, draining largely
Lake Sherwood undeveloped lands.
NPS S_LLASVIR Lower (S) Lower (S) Las Towards the downstream end of Las . 34.109586 | -118.712557
Las Virgenes | Virgenes Creek, Virgenes Creek, this station captures
Creek above Liberty loads from developed and
Canyon undeveloped lands adjacent to Las
Virgenes Creek.
NPS S_ LMEDCRK Lower Lower Medea Located downstream of a single . 34.123816 | -118.751519
Medea Creek, just west of | family residential area in Agoura
Creek Cornell Road Hills, this station represents drainage
from much of Medea Creek. It
includes largely developed lands,
with some undeveloped areas in the
headwaters.
NPS S_UMEDCRK | Upper Upper Medea Station is located within a residential . 34.166473 | -118.761860
Medea Creek, middle of area in the upper portion of Medea
Creek reach Creek, just inside of Los Angeles
County. Drainage to this station is
largely developed, with the exception
of some of the headwaters that are
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Location
Source Station ID Name Description Site Description WQ | Benthic | PHAB Latitude Longitude
open.
HtB Stream | HtB-CH-6 Cheseboro Cheseboro Creek Station drains relatively undisturbed . . . 34.154831 | -118.726005
Team Creek near Agoura Hills areas in the lower portions of
Cheseboro Creek in upper Los
Angeles County.
HtB Stream | HtB-PC-8 Palo Palo Comado Located in Ventura County, this . . 34.195076 | -118.745623
Team Comado Creek (upper) station drains relatively undisturbed
areas in the Santa Monica Mountains
National Recreation Area.
HtB Stream | HtB-LV-9 Las Virgenes | Las Virgenes This station drains relatively . . 34.180768 | -118.707384
Team Creek Creek, near undisturbed areas in the upper
headwaters portions of Las Virgenes Creek in
Ventura County.
HtB Stream | HtB-SC-14 Solstice Solstice Creek. Outside of Malibu Creek Watershed. . . . 34.038470 | -118.751326
Team Creek National Park Solstice Creek inland from the coast
Service Area, and drains a largely undeveloped
upstream of bridge | area; just southwest of Malibu Creek
Watershed.
HtB Stream | HtB-LCH-18 Lachusa Lachusa Creek, Outside of Malibu Creek Watershed. . . . 34.041621 | -118.893248
Team Creek just north of On Lachusa Creek, near the coast
Highway 1 and draining largely undeveloped
land.
HtB Stream | HtB-AS-19 Arroyo Arroyo Sequit, up Outside of Malibu Creek Watershed. . . 34.065509 | -118.931754
Team Sequit Mulholland South of the western tip of the Malibu
Highway 1.1 miles Creek Watershed. Station drains a
largely undeveloped area and is
located several miles inland.
HtB Stream | HtB-SC-22 Solstice Solstice Creek, Outside of Malibu Creek Watershed. . 34.033386 | -118.742930
Team Creek near coast Solstice Creek near the coast; just
southwest of Malibu Creek
Watershed. Station drains a largely
undeveloped area.
NPS J_EFLASVIR East Fork East Fork Las This station drains relatively . 34.174839 | -118.698708
Las Virgenes | Virgenes, near undisturbed areas in the upper
mouth portions of East Fork Las Virgenes
Creek in Ventura County.
NPS R1_MEDCRK Medea Medea Creek (at Located on upper branch of Medea . 34.182908 | -118.770221
Creek (at park) Creek. Station represents drainage
park) from single family residential areas
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Location
Source Station ID Name Description Site Description WQ | Benthic | PHAB | Latitude Longitude
and undeveloped land in the
headwaters.
NPS R2_ Cheseboro Cheseboro Creek In the middle stretch of Cheseboro . 34.173808 | -118.723858
CHEESEBORO | Creek (above connector) Creek. Station drains mostly
(above undeveloped land
connector)
NPS S_ULASVIR Upper (N) Upper (N) Las This station drains relatively . 34.176580 | -118.706468
Las Virgenes | Virgenes Creek undisturbed areas in the upper
Creek (headwaters, portions of Las Virgenes Creek
western branch) (western branch) in Ventura County.

Note: Shading identifies comparator/reference sites used in the TMDL.
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A.3 Data Inventory

Table A-2, Table A-3, and Table A-4 below identify the data used to support TMDL development for
spatial, water quality, and bioassessment data, respectively.

Table A-2.  Spatial Datasets Assembled/Created for the Malibu Creek Watershed
Date
Data Date Created/
Type Source Description Accessed | Updated
polyline http://www.horizon- Major waterways selected from | Jan-10 Oct-08
systems.com/nhdplus/ NHD plus hydrography
polygon | Ventura County Watershed Protection Major waterbodies within the Apr-08
District Malibu Creek watershed
polygon | created by Tetra Tech Watershed boundary created Sep-10
from subwatershed delineation
polygon | created by Tetra Tech Subwatershed boundaries Sep-10
created from subwatershed
delineation
point http://waterdata.usgs.gov/nwis USGS gages located within the | Nov-10 Nov-10
Malibu Creek watershed
(2 gages)
point Kevin Jontz All “Heal the Bay” BMI Sep-10 Sep-10
monitoring locations
point Kevin Jontz “Heal the Bay” BMI monitoring Sep-10 Sep-10
locations outside of Malibu
Creek watershed
point Kevin Jontz “Heal the Bay” BMI monitoring Sep-10 Sep-10
locations within Malibu Creek
watershed
point Aquatic Bioassay, 2005 Bioassessment monitoring Aug-10 Mar-05
location for the MCWMP
Point LVMWD Locations for all monitoring May-13
sites in the Malibu Creek
watershed
grid created by Tetra Tech Mosaic of 10-meter DEMs Sep-10 Sep-10
obtained from NRCS Data
gateway
polygon | created by Tetra Tech CA Dept. of Forestry and Fire Dec-09 Mar-08
Protection statewide fire history,
clipped to watershed
polygon | created by Tetra Tech Major recent fires extracted Dec-09 Mar-08
from the previous dataset
polygon | created by Tetra Tech Hydrologic Soil Groups Oct-10 Oct-10
(SSURGO) clipped to
watershed
polygon | created by Tetra Tech 1990 SCAG LULC clipped to Nov-07 Nov-07
watershed, aggregated, and
then dissolved
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Date
Data Date Created/
Type Source Description Accessed | Updated
polygon | created by Tetra Tech 2005 SCAG LULC clipped to Nov-07 Nov-07
watershed, aggregated, and
then dissolved
Polygon | Created by Tetra Tech 2008 SCAG LULC clipped to Nov-10 May-12
watershed, aggregated, and
then dissolved
polygon | created by Tetra Tech Polygons created and dissolved | Oct-10 Oct-10
from Landfire Existing
Vegetation Type (EVT) dataset
polygon | created by Tetra Tech Landfire EVT in 1990 SCAG'’s Oct-10 Oct-10
"undeveloped" areas
polygon | created by Tetra Tech Landfire EVT in 2005 SCAG’s Oct-10 Oct-10
"undeveloped" areas
polyline Tele Atlas North America, Inc., ESRI Major highways Oct-06 Oct-06
polyline | Tele Atlas North America, Inc., ESRI Major and minor highways Oct-06 Oct-06
polygon | Los Angeles County Department of Legal city boundaries within Los | Mar-05 Apr-03
Public Works Angeles County
polygon | Ventura County Watershed Protection Legal city boundary of Jan-09
District Thousand Oaks
polygon | Ventura County Watershed Protection Various park and open space Mar-13
District boundaries
Point Ventura County Watershed Protection Malibu Creek Dams Mar-13
District
lines Ventura County Watershed Protection Storm drain channels, lateral Mar-13
District lines, mains
Table A-3.  Water Quality and Flow Data Assembled for the Malibu Creek Watershed
Data Type Source Description Dates
water quality CEDEN Water quality parameters including metals, and 2002-2006 for one station.
Lat/Long for 5 stations 2003-2004 for 4 stations
water quality LADPW 2005-2006 Sampling (wet and dry) results for 2005 and 2006
Malibu Creek at site# S02
water quality LADPW 2006-2007 Sampling (wet and dry) results for 2006 and 2007
Malibu Creek at site# S02
water quality LADPW Water quality for station S02 in Malibu Creek, 1995 - 2005
includes data for surrounding stations
sediment SCCWRP Bight03 sediment chemistry and toxicity results 2003
quality, toxicity including samples from Malibu Lagoon
sediment SCCWRP Bight98 sediment chemistry and toxicity results, 1998

quality, toxicity

including samples from Malibu Lagoon
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Data Type Source Description Dates
flow MCLC Presentation containing rainfall and flow data for 2004 and 2005
Malibu Creek; max flows for specific days (2004,
2005; at F130R)
Water quality LACSD Cheseboro Creek water quality sampling 11/99 - 2/09
downstream of Calabasas Landfill
Water quality LADPW Database of water quality observations at Mass 1994 - 2005
Emission Stations
Water quality LADPW Database of water quality observations at Mass 2005 - 2009
Emission Stations
Water quality LADPW Stormwater Monitoring Reports (containing Mass 2003 - 2011
Emission Station monitoring results, in pdf)
Particle size USEPA Sediment grab sample particle size analysis at 5 2010
sites
Particle size USEPA Sediment grab sample particle size analysis at 5 2010
sites (different from first 5 sites)
Sediment USEPA Malibu Lagoon sediment samples analyzed for 2011
chemistry TKN, Nitrate, Nitrite, etc. for 3 different sample
sites
Particle Size USEPA Particle Size analysis and statistics for 3 different 2011
Sample IDs.
Sediment USEPA Malibu Lagoon sediment samples analyzed for 2011
chemistry TKN, Nitrate, Nitrite, etc. for 5 different sample
sites
Sediment USEPA Particle Size analysis and statistics on 6 different 2011
chemistry Sample IDs
Water quality Heal the Bay Database of water quality measurements, samples 11/7/1998- 6/6/2010
linked to event IDs and site numbers, lat/long not
provided
Site Locations LVMWD Site descriptions, data type, and latitude/longitude 2003-2009
of LA County Bioassessment Monitoring Sites.
Note that not all sites are 2003-2009 but specifics
are laid out by site in this file
Water quality LVMWD Monitoring data at sites monitored for Tapia WRF 1971 - 2011
Water quality LACFCD Physical water quality data for LACFCD 2003 - 2011
Bioassessment Sites
Water quality MCWMP Database of water quality monitoring (also includes 2/2005 — 2/2007
Heal the Bay and LVMWD samples 1998-2007)
Water quality NPS Water quality monitoring data for NPS monitoring 2006-2011

sites, one worksheet per event
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Data Type Source Description Dates
Flow data LVMWD Records of releases from Tapia WRF 1998 - 2012
Flow data LADPW Daily mean discharge for site F130: Malibu Creek 1979 - 2010

Below Cold Creek
Flow data USGS Gage 11005500 (1931-1979), gage 11005510 1931 - 2010
(2007-2010)
Table A-4. Bioassessment Data Assembled for the Malibu Creek Watershed
Data Type Source Description Dates
toxicology CEDEN Toxics data including survival (%), growth All samples recorded
(mg/ind), and constituent concentrations on 3/12/2003
IBI Heal the Bay SC-IBI and component metric scores at multiple 2000 - 2011
sites
benthic Heal the Bay Taxonomic lists of benthic macroinvertebrates 2000 - 2011
sampled in Malibu Creek watershed
QA/QC Heal the Bay California Stream Bioassessment Procedure September 2005
Biological and Physical Habitat Field Audit. QA/QC
records
site Heal the Bay 18 sites with lat/long and site location descriptions N/A
description
Benthic LVMWD Benthic macroinvertebrate data (multiple sites) 2006 — 2011
1BI LVMWD IBI scores corresponding to previous data set 2006 — 2011
benthic USEPA Taxonomic data at 8 different stations using 2011
various methods
Benthic USEPA Species data, counts, percentages, indices, and 2011
richness for 5 different Malibu Creek sites
(biological metrics calculated at 500ct.)
Benthic USEPA Taxa list and abundance calculations for benthic 2011
macroinvertebrates, calculated at 600ct, LV2.
Benthic LADPW Bioassessment Monitoring Program in LA County, 2005 - 2011
Annual Reports
benthic LACFCD Taxonomic data for multiple sites 2003 - 2011
IBI LVMWD LVMWD Malibu and LA River Watersheds 2006 - 2010
Bioassessment Monitoring Reports
benthic LVMWD Taxonomic data 2006-2011
1BI LVMWD Adjusted IBI scores for 7 sites 2006-2011
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Data Type Source Description Dates
benthic MCWMP Bioassessment Monitoring Report 2005 2005
benthic MCWMP Malibu Creek taxonomic data (7 sites) 2005
Physical Heal the Bay Contains 16 word documents with physical habitat 2009 and 2010 for all

data data for each site (SWAMP) sites except CH6

(2010 only)

Physical MCWMP Physical habitat data for 8 sites 2005

data
Physical LVMWD Physical habitat, bank stability, velocity, slope, 2007-2011

Data width, riparian, etc. The period of record varies

depending on the file in question, but all sampling
dates are accounted for
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History and Conditions
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B.1 General Climate

The Malibu Creek watershed has a Mediterranean climate like other parts of the coastal region of
southern California. The daily average air temperature ranges from 53 °F in January to 71 °F in July, and
the annual average temperature is 61 °F (NRCS, 1995). Average winter temperatures have highs in the
mid-60s and lows in the mid-40s (Abramson et al., 1998). Coastal fog is common in the morning during
the summer months, but usually burns away by mid-day. During the summer, inland temperatures
generally remain around 85 °F during the day, but may be 15 degrees cooler at the coast (Abramson et al.,
1998; Jorgen, 1995).

Because of the mountainous topography, rainfall varies in different parts of the watershed. Figure B-1
shows the distribution of the long-term average annual rainfall in the watershed based on information
from the Los Angeles County Flood Control District (Tetra Tech, 2002). The southern portion of the
watershed is coastal mountains and has an average annual rainfall of 24 inches at the higher elevations
(SCS, 1967; NRCS, 1995). The northern portion consists of inland basins with small hills and has a
lower annual rainfall of 14 inches. The annual rainfall at the bottom of the watershed in Malibu is about
16 inches. Almost all of the rainfall occurs during the November to April wet season. The annual rainfall
may vary from near zero during drought years to about five times the average annual precipitation during
very wet years (NRCS, 1995). Measurable precipitation occurs on an average of about 35 days per year
(Abramson et al., 1998).

[] subwatershed Boundaries
© Precipitation Stations
Normal Seasonal

Bell Canyon

Precipitation (inches) .

Malibu Hills
|

Figure B-1. Long-term Average Rainfall in the Malibu Creek Watershed (Tetra Tech, 2002)
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The evaporation rate from open waters such as lakes is about 72 inches per year (NRCS, 1995). These
rates vary seasonally with the weather, and range from a low of about 2 to 4 inches per month during
January and February to a high of about 8 to 10 inches per month during the summer. Actual
evapotranspiration rates vary with vegetation type and density of coverage. Estimated annual
evapotranspiration rates in the Malibu Creek watershed are 23 to 24 inches for woodlands and orchards,
17 to 21 inches for chaparral and scrub, 8 inches for grasslands, 14 inches for cultivated areas, and

19 inches for developed areas (NRCS, 1995). The total annual evapotranspiration and evaporation in the
watershed has been estimated at about 111,000 ac-ft, or 18.8 inches (NRCS, 1995).

Precipitation intensity in the watershed is strongly influenced by elevation and rainshadow effect